Rapidly communicating the emotional valence of stimuli (i.e., negativity or positivity) is vital for averting dangers and acquiring rewards. We therefore hypothesized that human languages signal emotions via individual phonemes (emotional sound symbolism), and more specifically that the phonemes at the beginning of the word signal its valence, as this would maximize the receiver's time to respond adaptively. Analyzing approximately 37,000 words across five different languages (English, Spanish, Dutch, German, and Polish), we found emotional sound symbolism in all five languages, and within each language the first phoneme of a word predicted its valence better than subsequent phonemes. Moreover, given that averting danger is more urgent than acquiring rewards, we further hypothesized and demonstrated that phonemes that are uttered most rapidly tend to convey negativity rather than positivity. Thus, emotional sound symbolism is an adaptation providing an early warning system in human languages, analogous to other species' alarm calls.
Introduction
A century ago Saussure declared that "the sign is arbitrary" (Saussure, 1916 (Saussure, /2011 , arguing that there is no inherent relation between the sound of a word and its meaning. However, subsequent studies have shown that the sounds of words are indeed systematically related to word meaning (Blasi, Wichmann, Hammarstrom, Stadler, & Christiansen, 2016) . This sound symbolism was perhaps best illustrated by Köhler (1929) : When shown a rounded object and an angular object, and asked which is "takete" and which is "baluma", the vast majority of people agree that the angular object should be called "takete". In fact, phonemes systematically convey a range of physical properties such as size and shape (Blasi et al., 2016; Köhler, 1929; Sapir, 1929) and more general syntactic categories such as nouns and verbs (Farmer, Christiansen, & Monaghan, 2006) .
Sound symbolism is fundamental to language. It supported language evolution (i.e., the emergence of language), it influences language development (i.e., the emergence and persistence of words within languages), and it facilitates language learning (i.e., learning the words of a language). Regarding language evolution, humans appear biologically predisposed for sound symbolism: Chimpanzees exhibit behavioral precursors of it (Ludwig, Adachi, & Matsuzawa, 2011) , preverbal infants and aphasic adults are sensitive to it (Asano & et al., 2015; Meteyard, Stoppard, Snudden, Cappa, & Vigliocco, 2015) , and it is observed across many languages (Blasi et al., 2016; Nuckolls, 1999; Perniss, Thompson, & Vigliocco, 2010) . Sound symbolism may have emerged as a physical analogy between the production of the speech sound and the meaning of the word (Imai & Kita, 2014) . For instance, larger animals tend to produce less dispersed, lower pitch vocalizations (Lloyd, 2005) , and by analogy, languages tend to use lower-frequency sounds to name larger objects (Sapir, 1929) . Regarding language development, sound symbolism is more evident among languages with small vocabularies than with larger vocabularies, and among words learned during childhood than during adulthood (Monaghan, Shillcock, Christiansen, & Kirby, 2014) . Sound symbolism also persists within and across modern languages via subtle statistical associations (Blasi et al., 2016; Farmer et al., 2006; Monaghan et al., 2014) . For instance, across thousands of languages the word denoting "dog" is relatively likely to have the /s/ phoneme and unlikely to have /t/ (Blasi et al., 2016) . Regarding language learning, sound symbolism facilitates word learning (Imai, Kita, Nagumo, & Okada, 2008) and categorization (Monaghan, Christiansen, & Fitneva, 2011) by linguistically grouping words whose referents are similar. For instance, back vowels like /ɒ/ in "dog" and "hog" group together relatively large objects, whereas front vowels like /ae/ in "cat" and "ant" group together small objects (Sapir, 1929) .
Current explanations attribute sound symbolism to pre-existent cognitive processes (for review see Sidhu & Pexman, 2017 
